Roles of human CYP2A6 and rat CYP2B1 in the oxidation of (+)-fenchol by liver microsomes.
The metabolism of (+)-fenchol was investigated in vitro using liver microsomes of rats and humans and recombinant cytochrome P450 (P450 or CYP) enzymes in insect cells in which human/rat P450 and NADPH-P450 reductase cDNAs had been introduced. The biotransformation of (+)-fenchol was investigated by gas chromatography-mass spectrometry (GC-MS). (+)-Fenchol was oxidized to fenchone by human liver microsomal P450 enzymes. The formation of metabolites was determined by the relative abundance of mass fragments and retention times on GC. Several lines of evidence suggested that CYP2A6 is a major enzyme involved in the oxidation of (+)-fenchol by human liver microsomes. (+)-Fenchol oxidation activities by liver microsomes were very significantly inhibited by (+)-menthofuran, a CYP2A6 inhibitor, and anti-CYP2A6. There was a good correlation between CYP2A6 contents and (+)-fenchol oxidation activities in liver microsomes of ten human samples. Kinetic analysis showed that the Vmax/Km values for (+)-fenchol catalysed by liver microsomes of human sample HG03 were 7.25 nM-1 min-1. Human recombinant CYP2A6-catalyzed (+)-fenchol oxidation with a Vmax value of 6.96 nmol min-1 nmol-1 P450 and apparent Km value of 0.09 mM. In contrast, rat CYP2A1 did not catalyse (+)-fenchol oxidation. In the rat (+)-fenchol was oxidized to fenchone, 6-exo-hydroxyfenchol and 10-hydroxyfenchol by liver microsomes of phenobarbital-treated rats. Recombinant rat CYP2B1 catalysed (+)-fenchol oxidation. Kinetic analysis showed that the Km values for the formation of fenchone, 6-exo- hydroxyfenchol and 10-hydroxyfenchol in rats treated with phenobarbital were 0.06, 0.03 and 0.03 mM, and Vmax values were 2.94, 6.1 and 13.8 nmol min-1 nmol-1 P450, respectively. Taken collectively, the results suggest that human CYP2A6 and rat CYP2B1 are the major enzymes involved in the metabolism of (+)-fenchol by liver microsomes and that there are species-related differences in the human and rat CYP2A enzymes.